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(57) ABSTRACT

A paper cutting machine 1s provided for cutting a plurality of
sheets of paper stacked one upon another on atable, including
a paper support (2) that moves down from above along lon-
gitudinal beams (19, 19) and a cutter (3) that moves up from
below 1n an oblique direction. The paper support (2) has arest
(18) for receiving a cutting edge of the cutter. The rest (18) 1s
moved 1n a predetermined pitch whenever the number of
strokes of the cutter (3) reaches a predetermined number.
Accordingly, even when the cutting edge of the cutter cuts
into the rest and becomes deteriorated, the cutter need not be
exchanged immediately, the life of the rest can be lengthened
and the number of sheets cut before exchange 1s necessary can
be drastically improved.

4 Claims, 9 Drawing Sheets
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PAPER CUTTING MACHINE HAVING
MOVABLE REST

TECHNICAL FIELD

The present invention relates to a cutting machine for cut-
ting a plurality of sheets of paper, etc, stacked one upon
another. More particularly, the mvention relates to a cutting
machine for cutting paper, etc, that has a cutting edge rest on
a paper support frame.

BACKGROUND ART

Generally, a paper cutting machine detects and controls a
movement stop position of a cutting edge of a cutter blade by
a limit switch, and has a rest for receiving the cutting edge so
as not to create uncut portions of sheets of paper. A paper
cutting machine having such a cutting edge rest 1s described
in W0O2004/096506 filed by the applicant of this application,
for example. This paper cutting machine includes a stop
mechanism for the cutting edge and prevents the cutting edge
from excessively cutting into a rest surface of a paper support.

To prevent the occurrence of the uncut portions of the
sheets of paper, however, the cutting edge must cut into the
rest surface to a certain extent and when cutting 1s conducted
hundreds of times, the cutting edge receiving surface of the
rest becomes unavoidably deteriorated and quality of the cut
surface unavoidably drops. It is therefore necessary to remove
the rest, to adjust 1ts position and to again fit a new cutting,
edge receiving surface, thereby impeding an etficient cutting
operation. Needless to say, the rest must be replaced by a new
one when the cutting edge recerving surface becomes dete-
riorated as a whole.

DISCLOSURE OF INVENTION

Problems that the Invention 1s to Solve

It 1s therefore an object of the invention to provide a paper
cutting machine that automatically moves a rest before a
cutting edge receiving surface of the rest of a paper support
becomes deteriorated due to the cutting edge of a cutter blade
without the necessity for frequent exchange of the rest, that
maintains the quality of the cut surface of sheets of paper and
that can conduct an efficient cutting operation.

Means to Solve the Problems

In a paper cutting machine according to the present inven-
tion, a cutter blade 1s arranged below a paper support, the
paper support for supporting sheets of paper from above has
a rest for recerving a cutting edge of the cutter blade and the
cutting apparatus cuts the sheets of paper by the cutter blade
that moves up. This paper cutting machine cuts the sheets of
paper by moving the cutter blade upwardly in an oblique
direction lest positioning errors of a plurality of sheets of
paper occur. Because the sheets of paper are cut one by one
from below and paper scraps fall naturally, the paper scraps
do not remain around the rest and do not adhere to the cutting
edge.

In the paper cutting machine according to the invention, the
cutter blade for cutting a plurality of sheets of paper that are
stacked cuts the sheets of paper while obliquely moving along
guide grooves inclined in the longitudinal direction of the
cutter blade. The paper support has a paper support frame and
the rest fitted to the paper support frame and can move along,
a pair of longitudinal beams extending in a vertical direction.
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When the final sheet of paper 1s cut, the cutting edge of the
cutter blade cuts 1into an edge recerving surface of the rest but
the cutting machine of the invention has a function of slightly
moving the rest whenever the cutter blade has undergone a
predetermined number of strokes. However, the cutting
machine has a clamp construction so that the rest of the paper
support does not move during the cutting operation.

In other words, 1n a paper cutting machine for cutting a
plurality of sheets of paper stacked one upon another on a
table, including a main body frame having a pair of longitu-
dinal beams extending 1n a vertical direction, a paper support
moving up and down along the longitudinal beams, for sup-
porting sheets of paper from above, and a cutter blade moving
up and down 1n an oblique direction, moving up from below
and cutting the sheets of paper, wherein the paper support has
a rest coming into contact with the uppermost sheet of paper
and receiving a cutting edge of the cutter blade, and a paper
support frame for supporting the rest fitted to the lower sur-
tace thereol, meshing with the longitudinal beams, the paper
cutting machine having a movable rest according to the inven-
tion includes a moving mechanism for moving the rest by a
predetermined pitch 1n a direction perpendicular to imaginary
extensions of the surfaces defining the thickness of the cutter
blade, and a controller for operating the moving mechanism
whenever the cutter blade reaches a predetermined number of
strokes.

The tunction of moving the rest little by little whenever the
number of strokes of the cutter blade reaches the predeter-
mined number of strokes 1s performed by a moving mecha-
nism of the rest and a controller for operating the moving
mechanism whenever the cutter blade reaches the predeter-
mined number of strokes. The controller includes counting
means for counting the number of strokes of the cutter blade
and operation means for controlling so as to operate the
moving mechanism.

The counting means of the number of strokes of the cutter
blade may be a known counting means. For example, the
counting means may be means for counting the number of
strokes of the cutter blade moving up and down by detecting
the position of the cutter blade by using an optical sensor or
counting means that detects a plurality of stacked sheets of
paper by using an optical sensor in a route till the sheets of
paper reach a table of the cutting apparatus, and regards the
number of times of passage of the plurality of stacked sheets
as the number of strokes. However, the counting means need
not be limited to these means. In such a case, a device for
adding the number of strokes may be of a known type and 1s
not particularly limited. For example, the device may be an
adder using a computer.

When the number of strokes counted by the counting
means of the controller described above reaches the predeter-
mined number, the operation means of the controller causes
the moving mechanism of the rest to operate. This operation
means may be the one that has the function of operating the
moving mechanism of the rest and corresponds to the con-
struction of the rest moving mechanism. For example, when
the rest moving mechanism generates driving force by a sole-
noid, the operation means of the controller 1s means for apply-
ing a current to the solenoid.

Here, a concrete construction of the moving mechanism of
the rest 1s not particularly limited as long as it operates at a
predetermined number of strokes of the cutter blade and
moves 1n a predetermined pitch. The term “predetermined
number of strokes” means a critical number of times at which
the cutting edge recerving surface of the rest gets deteriorated
and cutting cannot be made correctly, and the distance of the
moving pitch 1s within the range 1n which the cutting edge
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receiving surface adjacent to the deteriorated cutting edge
surface does not affect the cutting operation. An example of
the rest moving mechanism includes a solenoid fitted to a
paper support frame, a rack interconnected to a rod as a
movable core of the solenoid, a one-way clutch gear meshing
with the rack, a rest rack formed on the rest fitted to the lower
surface of the paper support frame 1n such a manner as to be
capable of sliding, and a pinion gear meshing with the rest
rack and capable of rotation upon acquiring power of the
one-way clutch gear.

To clamp the rest, the paper cutting machine further
includes a movable clamp mechamism having elastic bodies
on both sides of the paper support frame for clamping the rest
and a stopper bracket fitted to the main body frame, wherein
the movable clamp mechanism completely fixes the rest when
the paper support exists at a position for supporting the sheets
of paper, and comes mto contact with the stopper bracket,
releases clamping of the rest and allows the rest to slide when
the paper support frame moves up and reaches a position near
an upper dead point.

The movable clamp mechanism described above prefer-
ably includes a spring guide pin inserted movably in the
vertical direction into a through-hole formed on each side of
a horizontal portion of the paper support frame 1n such a
manner that a head thereof exists at the upper end, a spring
fitted to an upper part of the spring guide pin higher than a
horizontal portion of the paper support frame, and a recerving,
portion fitted to the lower end of each spring guide pin.
According to this construction, the receving portions biased
by the spring serve to support and clamp both ends of the rest.

The material of the rest 1s a resin (for example, polypropy-
lene) having a hardness suitable for maintaining cutting qual-
ity of the cutter blade for a long time, and both ends of the rest
must be reliably clamped by spring force, etc lest the rest
deviates during cutting of the sheets of paper. When the rest
made of the resin 1s clamped by the recerving portions made
ol a metal, a large clamping force 1s applied because a coel-
ficient of friction between the resin and the metal 1s generally
small. Therefore, the problem of deformation and breakage of
the rest made of the resin occurs.

In the invention, therefore, both end portions of the rest are
preferably made of a metal having a greater coelfficient of
friction than the resin. More concretely, a metal sheet 1s fixed
by a screw to both ends of the rest main body made of the
resin, and this metal sheet 1s clamped by the recerving portion.
A U-shaped groove 1s formed 1n the metal sheet and the spring
guide described above penetrates through this U-shaped
groove 1n such a manner as to be capable of sliding. The rest
can slide when the paper support frame moves up and reaches
a position near the upper dead point and the metal sheet 1s
clamped by the receiving portion when the paper support
exists at the paper supporting position, thereby completely
fixing the rest. According to this construction, the clamping
force can be made relatively small and the rest can be reliably
fixed without 1nviting 1ts deformation and breakage.

ADVANTAGES OF THE INVENTION

In the invention, the rest of the paper support automatically
moves 1n the predetermined pitch when the cutter blade
reaches the predetermined number of strokes. Consequently,
the paper cutting surface does not become dull with deterio-
ration of the cutting edge recerving surface and tluil does not
occur on the cutting surface. Even when the cutting edge of
the cutter blade cuts into the rest and becomes deteriorated,
the cutting edge need not be immediately replaced because
the position of the rest the cutting edge strikes 1s changed by
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moving the rest little by little. The life of the rest can be thus
prolonged, the number of the sheets of paper cut before
exchange 1s necessary drastically increases and eventually,
the cutting cost can be decreased.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a front view showing a paper cutting machine
according to an embodiment of the mnvention.

FIG. 2 1s a longitudinal sectional view of the paper cutting
machine according to the mnvention.

FIG. 3A 1s a plan view showing a driving device of a
movable rest in the embodiment.

FIG. 3B 1s a front view showing the driving device of the
movable rest 1n the embodiment.

FIG. 4A 15 a plan view showing a concrete example of the
rest.

FIG. 4B 1s a front view showing a concrete example of the
rest.

FIG. 4C 1s a side view showing a concrete example of the
rest.

FIG. 5A 1s a plan view showing the driving device of the
movable rest having the movable clamp mechanism in the
embodiment.

FIG. 5B 1s a front view showing the driving device of the

movable rest having the movable clamp mechanism in the
embodiment.

FIG. 6 A 1s a front view showing a concrete example of the
movable clamp mechanism under the state 1n which the rest 1s
clamped by force of a spring.

FIG. 6B 1s a front view showing a concrete example of the

movable clamp mechanism under the state 1n which the rest 1s
released from clamping by compressing the spring.

FIG. 7 1s a plan view showing 1n detail an end portion of the
rest.

DETAILED DESCRIPTION OF THE INVENTION

The paper cutting machine according to the embodiment of
the 1nvention 1s constituted 1n such a manner as to clamp
sheets of paper stacked by a paper support and to cut them one
by one from below. Because the cutter blade 1s pushed up
obliquely, the sheets of paper can be cut one by one from
below and paper scraps after cutting naturally fall and do not
adhere to the cutting edge of the cutter blade.

It has been observed that the cutting resistance of the cut-
ting machine for cutting a large number of cut materials
stacked (sheet bundles, stacked sheets of paper, metal foils,
thin metal sheet layers) irregularly changes depending on
fluctuation of compressive elasticity as a deformation amount
of the cut materials cut by a cutting tool and fluctuation of
tfrictional force. To drive such a cutting machine by a driving
motor, etc, 1t 1s necessary to set driving force of the driving
motor on the basis of a maximum cutting resistance and also
to set rigidity of the cutting machine 1tself on the basis of the
maximum cutting resistance.

The drawings show a cutting machine according to an
embodiment of the invention. The cutting machine includes a
paper support 2 for supporting a plurality of sheets of paper 1
stacked lest their positions deviate, and a cutter blade 3 for
cutting the sheets of paper 1. The stacked sheets of paper 1 are
put on a flat table 4. The paper support 2 moves down from
above and firmly clamps the sheets of paper 1 lest their
positions deviate when they are cut. As shown 1n FIG. 2, the
cutter blade 3 has spaced apart surfaces defiming its thickness,
and a cutting edge at 1ts upper end.
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The paper support 2 has arest 18 and a paper support frame
20 that has a bracket sectional shape and maintains contact
with the sheets ol paper throughout its entire width. The paper
support frame 20 1s connected by links 5 and 5 that are
disposed equidistantly to a center shait. The links 5 and 5 are
connected to nuts 7 and 7 meshing with screws 6 through
shafts 8 and 8. The distance between the nuts 7 and 7 respec-
tively meshing with the screws 6 changes when the screws 6
rotate. Accordingly, the inclination of the links 5 and 5 con-
nected to the paper support frame 20 through the shaifts 8, 8,
9 and 9 changes.

When the gap between the nuts 7 and 7 decreases in FIG. 1,
the paper support 2 moves down and pushes the stacked
sheets of paper 1. Because the paper support 2 1s guided at 1ts
both ends by a pair of longitudinal beams 19 and 19, it moves
up and down with the movement of the nuts 7 and 7 when the
screws 6 rotate but does not move 1n the transverse direction.
The screw 6 1s driven for rotation by a motor and rotates
slowly while 1ts rotating speed 1s lowered by a plurality of
gears interposed between the screw 6 and the motor. A coil
spring 1imparts spring force that pushes down the paper sup-
port 2. The coi1l spring 1s stretched when the links 5 and 5
move toward their vertical posture and the paper support 2
moves down.

Since the paper support 1n the invention employs the com-
bination of the gear mechanism and the link mechanism, the
paper support can firmly clamp the sheets of paper 1 when a
motor corresponding to 25 W at DC 24 V, for example, 1s
used. The inclination 0 of the links 5 and 5 can be detected by
detecting the positions of the nuts 7 and 7. As a result, the
thickness of the sheets of paper 1 supported by the paper
support 2 can be detected and the moving distance of the
cutter blade 3 can be controlled smoothly.

On the other hand, the cutter blade 3 1s fitted below the
paper support 2 such that it maintains surface contact with a
cutter table 10, and slides between guides 11 and 11. More-
over, the sliding direction of the cutter blade 3 1s obliquely
vertical, two guide grooves 12 and 12 are respectively formed
in the guides 11 and 11 with a predetermined gap between
them and these guide grooves 12 and 12 are inclined
obliquely.

Sliders 13 and 13 are fixed to a shait pin penetrating
through the cutter blade 3 and through the cutter table 10, and
theses sliders 13 and 13 are fitted 1n the guide grooves. There-
tore, when the sliders 13 and 13 slide along the guide grooves
12 and 12, the cutter blade 3 slides obliquely. However, the
cutter blade 3 moves while being always kept horizontal
because the sliders 13 and 13 slide while being fitted to both
guide grooves 12 and 12 that are formed 1n parallel with each
other. When the sliders 13 and 13 move toward the extreme
left of the inclined guide grooves 12 and 12, the cutter blade
3 moves down but when the sliders 13 and 13 slide and move
to the right, the cutter blade 3 moves up.

On the other hand, elongated apertures 14 and 14 are
formed 1n the cutter table 10 with which the cutting edge of
the cutter blade 3 maintains surface contact. Shatt pins 15 and
15 are fitted 1into the elongated apertures 14 and 14. Theretore,
when the shiders 13 and 13 move 1n the oblique direction
along the guide grooves 12 and 12, the cutter blade 3 moves 1n
the oblique direction along the gmide grooves 12 and 12 but
the cutter table 10 moves up and down 1n the vertical direc-
tion.

Incidentally, the specific means for moving the cutter blade
3 and the cutter table 10 up and down 1s not particularly
limited. For example, a screw can be fitted horizontally below
the cutter blade 3 and driven for rotation by a motor through
a plurality of gears, and a nut meshing with this screw moves
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with the rotation of the screw. In such an arrangement, the
movement of the nut resulting from the rotation of the screw
1s transmitted to the sliders 13 and 13.

Consequently, the cutter blade 3 1s pushed up 1n the oblique
direction along the guide grooves 12 and 12 and cuts one by
one Irom below the sheets of paper 1 clamped by the paper
support 2. Because the sheets of paper 1 are cut one by one,
the paper scraps fall without rubbing the surface ofthe cutting
edge and do not adhere to the cutting edge. In this cutting
operation, the paper support 2 firmly clamps the sheets of
paper 1 through the links 5 and 5 lest their positions deviate
because the cutter blade 3 also moves 1n the horizontal direc-
tion simultaneously with 1ts ascension.

In the cutting machine according to the invention, the cutter
blade 3 moves up and cuts the clamped sheets of paper 1 and
the cutting edge of the cutter blade 3 slightly enters the cutting
edge recerving surface of the support member of the paper
support 2. Stoppers 16 and 16 are {fitted to both sides of the
paper support 2 lest parts of the sheets of paper 1 are left uncut
because the cutting edge does not reach the cutting edge
receiving surface, or the cutting edge of the cutter blade 3
excessively enters the cutting edge recerving surface, on the
contrary.

Because the stoppers 16 and 16 employ a screw mecha-
nism, their distal end positions are adjustable. Stopper tables
17 and 17 are mounted to the cutter table 10 with which the
cutter blade 3 maintains surface contact. When the cutter
blade 3 moves up, the stopper tables 17 and 17 come nto
contact with the stoppers 16 and 16 fitted to the paper support
2 and 1nhibit ascension of the cutter blade 3. The cutter blade
3 moves up 1n the oblique direction but the cutter table 10
moves up 1n the vertical direction and the stopper tables 17
and 17 come into contact with the stoppers 16 and 16.

As the cutter blade 3 moves up and the stopper tables 17
and 17 come into contact with the stoppers 16 and 16, a load
exceeding a predetermined value operates on the motor for
moving up the cutter blade 3. The motor 1s so controlled as to
stop 1ts rotation when the load exceeds the predetermined
value and the cutter blade 3 stops without creating the uncut
sheets of paper and without allowing the cutting edge of the
cutter blade 3 to excessively cut into the rest of the paper
support.

As described above, the cutting edge of the cutter blade 3
cuts 1nto the cutting edge receiving surface of the rest to cut
the sheets of paper 1 and as this cutting operation 1s repeated,
the cutting edge receiving surface gets deteriorated, thereby
forming a groove. As a result, the cutter blade 3 fails to
correctly cut the sheets of paper 1. Therefore the invention
makes the rest 18 movable. In other words, the rest 18 1s
allowed to slide in a predetermined pitch when the cutter
blade 3 reaches a predetermined number of strokes (500 to
600, for example).

The paper support frame 20 has a bracket sectional shape
the upper part of which 1s open and both of 1ts sides move up
and down while being guided by the longitudinal beams 19
and 19 as shown in FIGS. 3A and 3B. The movable rest 18 1s
fitted to the lower surface of the paper support frame 20.
Receiving portions 21 and 21 are fastened by screws to both
sides of the lower surface and support both ends of the mov-
able rest 18 1n such a manner as to be sliding.

FIGS. 4A and 4B show the movable rest 18. The movable
rest 18 1s made of a resin and rest racks 22 and 22 are formed
on the upper surface of the rest 18 with a predetermined gap
between them. Guide grooves 23 and 23 are formed outside
the rest racks 22 and 22. Guide plates 24 and 24 fitted to the
lower surface of the paper support frame 20 fit into the guide
grooves 23 and 23. Pinion gears 26 and 26 mesh with the rest




US 7,469,622 B2

7

racks 22 and 22. When the pinion gears 26 and 26 rotate, the
movable rest 18 slides along the guide plates 24 and 24 in a
direction perpendicular to imaginary extensions of the sur-
faces of the cutting blade 3.

Incidentally, this embodiment has the construction in
which the pinion gears 26 are allowed to rotate by the opera-
tion of a solenoid 25 as shown in FIG. 2. The rack 28 1s
interconnected to a rod 27 as a movable core of the solenoid
25 and meshes with a one-way clutch gear 29. Therelore,
when the solenoid 25 operates and the rack 28 moves down,
the one-way clutch gear 29 rotates but when the rack 28
moves up, the one-way clutch gear 29 does not rotate.

The one-way clutch gear 29 1s fitted to a shait 30. Both ends
of the shaft 30 are pivotally supported by bearings of a retain-
ing frame 35 fitted to the paper support frame 20. Gears 31
and 31 are fitted to both ends of the shaft 30. The gears 31 and
31 mesh with gears 32 and 32, and the gears 32 and 32 mesh
with the pimion gears 26 and 26 described above. The gears 31
and 32 and the pimion gear 26 are {itted to a bracket 33. The
bracket 33 is supported coaxially with the gears 31 and 31 in
such a manner as to be capable of swinging.

Therefore, when the solenoid 25 operates, the pinion gear
26 15 rotated by operation of the rack 28, the one-way clutch
29, the gear 31 and the gear 32. When the pinion gear 26
rotates, the rest rack 22 moves, so that the movable rest 18
slides 1n a predetermined pitch.

As for the operation of the solenoid, a controller (not
shown) having an optical sensor and a computer detects the
position of the cutter by using the optical sensor and the like.
Based on the detection signal, the computer calculates the
number of strokes of the cutter moving up and down, and a
current 1s applied to the solenoid 25 whenever the number of
strokes reaches a predetermined number.

Here, the bracket 33 1s supported coaxially with the gears
31 and 31 in such a manner as to be capable swinging and 1s
pushed down by the spring force of the coil spring 34. In other
words, the spring force 1s applied so that the pinion gear 26
can correctly mesh with the rest rack 22 of the movable rest 18
and does not undergo tooth jumping during driving. There-
tore, both ends of the coil spring 34 are interconnected to the
distal end of the bracket 33 and to the paper support frame 20.

To exchange the movable rest 18, the coil spring 34 1s
stretched and the bracket 33 i1s lifted up. In other words, the
bracket 33 is lifted up while being swung with the shaft 30 of
the gear 31 as the center, and under this state, the movable rest
18 can be exchanged.

Asdescribed above, the movable rest 18 1s so constituted as
to be capable of moving little by little with the rotation of the
pinion gear 26 but can be fixed to the paper support frame 20
when the sheets of paper 1 are cut. In the embodiment shown
in FIGS. 3A and 3B, the movable rest 18 1s supported by the
receiving portion 21 on the lower surface of the paper support
frame 20. However, because the movable rest 18 has to move
with the rotation of the pinion gear 26, the support structure of
the movable rest 18 1s not a structure that always completely
clamps the movable rest 18 by the receiving portion 21.

The paper support frame 20 has variable clamp mecha-
nisms as shown in FIGS. 5A to 6B. The vanable clamp
mechanisms 36 and 36 are fitted to both sides of the paper
support frame 20 and have a construction in which they clamp
both ends of the movable rest 18 and this clamp is released
near the upper dead point when the paper support frame 20
moves up. Fach of the movable clamp mechanisms 36
includes a spring guide pin 41 nserted into a through-hole
disposed on each side of the horizontal portion of the paper
support frame 20 1n such a manner that the spring guide pin 1s
movable upwardly and downwardly in the through-hole, and
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a head of the spring guide pin 41 exists at the upper end, with
a spring 40 fitted above the paper support frame horizontal
portion of the spring guide pin 41 and the recerving portion 21
fitted to the lower end of the spring guide pin. The receiving
portion 21 biased by the spring supports and clamps each end
of the rest.

Therefore, because the spring guide pin 41 1s lifted up by
the spring force of the spring 40, the receiving portion 21
moves up and can clamp the movable rest 18. In other words,
the movable rest 18 1s clamped by the receiving portion 21
biased by the spring force and the movable rest 18 can stably
press the sheets of paper 1 without shaking. However, when
the movable rest 18 1s always clamped, 1t cannot slide with the
rotation of the pinion gear 26.

When the paper support frame 20 moves up and reaches a
position near the upper dead point as shown in FIG. 6B, the
head of the spring guide pin 41 comes 1nto contact with the
stopper bracket 42. As a result, the spring guide pin 41 com-
presses the spring 40 and pushes 1t down and the receiving

portion 21 separates from the movable rest 18. However, the
movable rest 18 does not fall because 1t 1s supported by the
receiving portion 21.

When the paper support frame 20 reaches the position near
the upper dead point, the pinion gear 26 starts rotating and can
slide the movable rest 18. Here, the specific construction of
the movable clamp mechanism 36 of the movable rest 18 1s
not particularly limited and any construction can be used as
long as 1t can release clamping of the moveable rest 18 when
the paper support frame 20 reaches the position near its upper
dead point.

The rest 18 1s formed by fixing a metal sheet 45, by use of
a screw, to each end of a rest main body 44 made of a resin as
shown 1 FIGS. 6A, 6B and 7. A U-shaped groove 1s formed
in this metal sheet 44 and the spring guide pin 41 penetrates
through the U-shaped groove in such a manner as to be
capable of sliding. Consequently, the rest 18 15 allowed to
slide. When the metal sheet 1s clamped by the metallic recerv-
ing portion 21, the rest 18 can be completely fixed by a
relatively small clamping force. Because both ends of the rest
18 clamped by the receiving portion 21 are formed of the
metal sheet 44, the problem of deformation and breakage
does not occur.

INDUSTRIAL APPLICABILITY

As described above, the cutting machine according to the
invention 1s particularly usetul for the paper cutting apparatus
having the construction 1n which the cutter 1s disposed below
the paper support, the rest for receiving the cutting edge of the
cutter 1s provided to the paper support for supporting the
sheets of paper from above and the cutter moving up cuts the
sheets of paper. However, the invention can be suitably
applied to cutting apparatuses of sheet bundles, stacked
paper, metal foils, metal sheet layers, and so forth, as long as
the cutting apparatuses use the rising cutter and the rest for the
cutting operation.

The invention claimed 1s:

1. A paper cutting machine for cutting a plurality of sheets
of paper stacked one upon another on atable, including a main
body frame having a pair of longitudinal beams extending in
a vertical direction; a paper support that 1s movable up and
down along the longitudinal beams between upper and lower
limit positions, for supporting sheets of paper from above;
and a cutter that 1s movable up and down 1n an oblique
direction, and 1s movable up from below to cut the sheets of
paper, the cutter blade having surfaces spaced from each other
defining 1ts thickness and having a cutting edge at an upper
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end thereotf; said paper support including a rest arranged to
move mnto contact with the uppermost sheet of paper and
receive said cutting edge of the cutter blade, and a paper
support iframe meshing with the longitudinal beams and
arranged for supporting the rest fitted to the lower surface
thereof:;

said paper cutting machine comprising:

a moving mechanism for allowing said rest to move by a
predetermined pitch 1 a direction perpendicular to
imaginary extensions of said surfaces of the cutter blade;
and

a controller for operating the moving mechanism whenever
the number of strokes of the cutter blade reaches a pre-
determined number of strokes:

wherein the rest 1s arranged to move by the predetermined
pitch 1n the direction perpendicular to the imaginary
extensions whenever the number of strokes of the cutter
blade for cutting the sheets of paper reaches the prede-
termined number; and

wherein said moving mechanism of the rest includes a
solenoid fitted to the paper support frame, a rack inter-
connected with a rod constituted by a movable core of
the solenoid, a one-way clutch gear meshing with the
rack, a rest rack formed on the rest, wherein the rest 1s
fitted to the lower surface of the paper support frame 1n
such a manner as to be capable of sliding, and a pinion
gear meshing with the rest rack and capable of rotation
upon acquiring power of the one-way clutch gear.

2. A paper cutting machine as defined 1n claim 1, further

comprising;
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a movable clamp mechanism having elastic bodies on both
sides of the paper support frame for clamping the rest;
and a stopper bracket fitted to the main body frame;

wherein the movable clamp mechanism completely fixes
the rest when the paper support frame exists at a position
for supporting the sheets of paper, and comes 1nto con-
tact with the stopper bracket, releases the rest from
clamping and allows the rest to slide when the paper
support frame moves up and reaches a position near the
upper limit position thereof.

3. A paper cutting machine as defined in claim 2, wherein
said movable clamp mechanism includes spring guide pins
vertically movably disposed 1n through holes formed on sides
ol a horizontal portion of the paper support frame, wherein
cach of said spring guide pins includes a head at an upper end.,
wherein a spring 1s fitted to an upper part of each of the spring
guide pins higher than a horizontal portion of the paper sup-
port frame, wherein a receiving portion 1s fitted to the lower
end of each of said spring guide pins, and wherein the receiv-
ing portions are biased by the springs so as to support and
clamp both ends of the rest.

4. A paper cutting machine as defined in claim 3, wherein
said rest includes a rest main body portion formed of a resin
and metal sheets fixed by screws to both ends of the rest main
body portion, each of the metal sheets has a U-shaped groove
through which one of the spring guide pins penetrates 1n such
a manner as to be capable of sliding and 1s supported and
clamped by a respective one of the receiving portions.
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